Use of Conglomerate Rock in the Delaware and Hudson Canal 
and Gravity Railroad (Part 1) 


By S. Robert Powell, Ph.D. 


The D&H used conglomerate rock throughout the transportation system that it constructed 
between the anthracite coal fields of the Lackawanna and Wyoming Valleys in northeastern 
Pennsylvania and the Hudson River. Before we look at specific areas where conglomerate rock 
was used in the construction of the D&H Canal and the Gravity Railroad, it is well that we 
review some important facts about conglomerate rock. 


Conglomerate rock is found only in areas where water once flowed or where glaciers were 
found, as in the area of the anthracite coal fields of northeastern Pennsylvania and in the 
Shawangunk Ridge, also known as the Shawangunk Mountains, in Ulster County, Sullivan 
County and Orange County in southeastern New York, where, during the Pleistocene Epoch, 
commonly called the Ice Conglomerate Age (which began about 2.6 million years ago and lasted 
until about 11,700 years ago), huge glaciers were found. 


Conglomerate is an extremely hard rock that is very resistant to physical and chemical 
breakdown relative to surrounding rocks, with most conglomerate having a hardness rating of 8 
(diamonds are rated 10). It is a coarse-grained clastic sedimentary rock that is composed of a 
substantial fraction of rounded to subangular, gravel-sized clasts (granules, pebbles, cobbles, 
boulders, larger than 2 mm. in diameter). The rounded clasts of conglomerate can be mineral 
particles, such as quartz or feldspar, or they can be sedimentary, metamorphic, or igneous rock 
fragments. The clasts are held together/cemented by a matrix of silica, calcite, or iron oxide. 


Conglomerate rock is found throughout D&H territory in northeastern Pennsylvania and 
southeastern New York. In a conversation that we had in October 2008 with Bernadette Slick, a 
realtor in Forest City, PA, with a passion for collecting Pennsylvania rocks and minerals, Ms. 
Slick remarked: “The anthracite coal fields of northeastern Pennsylvania were underlaid with 
conglomerate rock. When the miners ran into conglomerate rock, they knew that they were at the 
bottom of the coal beds.” (That remarkable observation is seconded by Miller and Sharpless, p. 
8.) 


In addition, outcroppings of conglomerate rock are common in northeastern Pennsylvania and 
southeastern New York. On the top of the Moosic Mountain, above Carbondale, in the vicinity of 
Plane No. 7 on the D&H Gravity Railroad (1859 configuration), for example, there is a huge 
outcropping of conglomerate rock (that appears to contain a very high percentage of quartz) that 
was quarried by the D&H. In the vicinity of Shepherd’s Crook on the D&H Gravity Railroad, a 
series of waterfalls descends the mountain, in what 1s sometimes called the Panther Bluff Creek 
Gorge, in a continuous series of rock pavements and cliffs, starting at an elevation of about 1,750 
feet and extending down to the level of the Lackawanna River at about 1,200 feet. These falls are 
over ledges of Pottsville sandstone and conglomerate. 
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Outcroppings of conglomerate rock are numerous near the western base of the Shawangunk 
Mountains in the valley of the Rondout River in New York, where a long, high ridge rises west 
of the Hudson River and extends, from near High Falls, southwestward between the Rondout and 
the Wallkill Valleys, past Port Jervis and into the Delaware Water Gap of Pennsylvania and New 
Jersey. The ridge runs southwest as far as Virginia. 


The Shawangunk Formation (largely quartz pebbles or sand embedded in siliceous cement) is 
thickest northeast of Port Jervis, where it is as much as 1,400 feet thick. It thins to the northeast 
and disappears a little southwest of Kingston. In its thickest areas, it may have been deposited 
over as much as 15 million years or more ago. 


The virtues of conglomerate rock, most notably its extreme hardness and its resistance to 
breaking or chipping and to physical and chemical breakdown relative to surrounding rocks, 
were recognized by stone masons and builders and others in northeastern Pennsylvania and 
southeastern New York from the time of the first settlements here. The second Carbondale City 
Hall (now the two-story wing of the present City Hall), for example, which was completed in 
1860, sits on a foundation that is largely made of conglomerate rock. 





Conglomerate used in foundations Shawangunk conglomerate 


The permanent/forever quality of conglomerate rock made it an ideal choice for cemetery 
monuments among the pioneer settlers of Clinton Township, Wayne County, PA. Shown here 
are two of the five conglomerate rock monuments, all with brass plaques attached, that are 
located in the Clinton Center Baptist Church cemetery between Pleasant Mount and Waymart. 
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Grennell tombstone Griswold tombstone 


The conglomerate rocks found in the Shawangunk Mountains in a narrow strip ten miles long, 
between Kerhonkson and High Falls on the northwestern slope of the Shawangunk ridge were 
composed largely of quartz pebbles and/or sand, cemented together by quartz. These rocks, it 
was discovered, made excellent millstones, and Esopus millstones (which were regarded by 
many as superior to the very famous Buhr millstones from France, and which were shipped to 
market from Kingston, formerly named Esopus) were marketed all across America. 


Keeping in mind the fact that the virtues of “native’’/local conglomerate rock, an extremely hard 
rock that 1s very resistant to physical and chemical breakdown relative to surrounding rocks, 
were recognized early in the nineteenth century by local stone masons, builders, and architects in 
northeastern Pennsylvania and southeastern New York, we must now turn our attention to the 
Delaware and Hudson Canal Company and the structures built by that company to transport 
anthracite coal to market. We will look, first, at the four aqueducts that were designed and built 
under the direction of Johann A. Roebling in the late 1840s/early 1850s for the D&H. 


What, specifically, did Roebling contract to do for the D&H? What were the responsibilities of 
the D&H in these construction projects? Here is what Roebling agreed to do when constructing 
the Delaware and Lackawaxen Aqueducts (and then, by extension, for the Neversink and High 
Falls Aqueducts): “I agree to put up the superstructure of the Delaware & Lackawaxen 
Aqueducts, as explained by this specification and the drawings, including all the timber, iron and 
wire-work, and caulking and painting, and furnish all materials, for the sum of Sixty thousand 
and Four hundred dollars /$60,400/--the D & H Canal Company to do all the masonry of the 
piers and abutments, also the excavation and masonry for the anchorage, the excavation and 
puddling for the sheet pilings at the extension, stone cutting for bull heads and studdings, and 
furnish all the cement required for the anchorage and rest of the work.” (“Specification of the 
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Superstructure of the Wire Cable Suspension Aqueduct over the Delaware River and 
Lackawaxen Creek, Delaware & Hudson Canal’, dated February 1, 1847 and signed by Roebling 
in Pittsburgh) 


The complete master plan for the aqueducts, it must be kept clearly in mind, was established by 
Roebling, with the D&H following Roebling’s plan in doing “all the masonry of the piers and 
abutments, also the excavation and masonry for the anchorage...” Detailed plans for the piers, 
abutments, and masonry of the anchorages have not come down to us, but, we can with 
assurance believe that where we now find precision cut conglomerate stones, or cut 
conglomerate stones with mortar, or field stones, for example, in the Roebling abutments and 
piers, that those different kinds of stones and masonry presentation represent exactly Roebling’s 
instructions and master plan, which was executed by the D&H. 


The exact nature of the stones used in the piers, abutments, and anchorages was not, as far as we 
have been able to learn, specified by Roebling, although it is highly probable that he did make 
known to the D&H and to the masons working on the aqueducts the locations in those structures 
where the forces of tension and compression in the aqueducts would be the greatest and which, 
therefore, would require stones and masonry presentation equal to the demands that would be 
made on those locations in the structures by the weight carried. 


Conglomerate rocks, we have learned from careful study of the extant piers and the abutments of 
the four Roebling D&H aqueducts, were used by the D&H masons who constructed the piers, 
abutments, and anchorages of the four D&H aqueducts in those locations in those structures 
where the forces of tension and compression in those aqueducts were the greatest. The question 
must, therefore, be asked: Whose decision was it to use conglomerate rock in those key 
locations? Roebling’s or the masons constructing the piers, abutments, and the masonry of the 
anchorages? 


As far as we have been able to determine, Roebling had no previous experience in working with 
conglomerate rock, and may not have known the virtues of conglomerate rock as a building 
material. The D&H masons, on the other hand, had a lot of first-hand experience with 
conglomerate stone. Here is what we now believe took place as construction proceeded: Having 
learned from Roebling the location of the primary stress points in the bridges, the D&H masons, 
based on their life experience as masons and builders, recommended to Roebling that 
conglomerate rock be used in the primary stress points in the aqueducts. Significantly, and not 
surprisingly, Roebling, an astute and experienced engineer, seconded their recommendation. 


In Part 2 of this article, we will take a close look at five specific locations in the Roebling D&H 
aqueducts where conglomerate stone was used by the masons who constructed the masonry on 
those four remarkable structures. We will also take a look at the use of conglomerate rock on the 
D&H Canal (in addition to its use on the four Roebling aqueducts) and Gravity Railroad. 
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